
Distance, brightness & finding 
things in the sky. . . 

OLLI Week #2



Please submit questions . . . . 

dleake@parkland.edu



Fall

















Latitude

Longitude

Champaign
40o North latitude
88o  West longitude







UNITS:  

RA:  time units
Dec: degrees

CAREFUL:

1 hr = 60 min
1 min = 60 sec

1o = 60’
1’ = 60”



In the sky . . . 

NGC 246
RA:  00h 47m 03.338s
Dec: −11° 52′ 18.94″    



Looking south



Looking north



Looking east



Or. . . . 





So .  . now it’s on a chart, now what?  

• “Starhopping”

• Setting circles

• Go-to technology



Starhopping . . .



Setting Circles 

“Hour Angle” = Sidereal 
time – Right Ascension 
of object 



TO 
NORTH 
STAR





Or. . . Offset from a bright star

Altair:  19h 52m  +09o

M11:  18h 52m  -06o

1 HOUR  RA

15 DEGREES  DEC



“Go-to” & “push-to” telescopes



Star brightnesses – “magnitude”

Fainter



Ptolemy 



Star brightnesses – “magnitude”
0 = Vega (standard candle)

1 = 30 1st mag stars

2 = Big Dipper stars

4-5 = unaided eye limit (city)

6 = unaided eye limit 
(country)

13 = limit with 6” telescope

14 = Pluto

23 = limit of 200” telescope 

28 = limit of HST

-26 = Sun
-12 = Full Moon

-4 = Venus (brightest 
planet)
-1.5 = Sirius (brightest 

star)



Photoelectric Photometry



For example . . . .

Current magnitude:   20.3

Max magnitude:   ~17



Name
Type
Constellation
Location (RA & Dec)
Apparent Size
Apparent Magnitude 



Apparent Magnitude – what it looks 
like (m)

Absolute Magnitude – how bright it 
really is (M)



DISTANCE!  



Distance units

• “Astronomical Units” – good for solar system.  
Average Earth/Sun distance (93,000,000 miles)

• “Light Year” – good for star distances.   Distance 
light travels in a year at 186,000 mps . . .about 
6,000,000,000,000 miles!   

• “Kiloparsecs” – good for galaxy distances.   1 kpc
is 3260 light years.



“Astronomical Units”

• Mercury = 0.38

• Venus =  0.72

• Earth = 1.0

• Mars = 1.5

• Jupiter = 5.2

• Saturn = 9.5

• Uranus = 19.2

• Neptune = 30.1

• Pluto = 40

• Arrokoth = 44.6

• Eris = 68



“Brightest” stars?



The sky is  a “time machine!” 



Supernova 
1987A



Distance pyramid



Parallax (with your thumb)



Parallax with the stars





Cepheid Variables



Henrietta Leavitt



Farther out?  We make assumptions:

• Radar/planetary motions . . . . . . . . 40 AU

• Parallax . . . . . . . . . . . . . . . . . . . . . . 300 ly

• Main Sequence Fitting . . . . . . . . . .300 kly

• Cepheid Variables . . . . . . . . . . . . . 23 Mly

• O & B stars . . . . . . . . . . . . . . . . . . . 32 Mly

• Supernova (M= -19). . . . . . . . . . . 650 Mly

• Brightest galaxy in cluster . . . . . . . .10 Gly



GN-z11


